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学 位 論 文 要 約  
 
 博士論文題目 Let-7 microRNA regulates proliferation of non-tumorigenic pluripotent-like stem 
cells, Muse cells, by modulating energy metabolism. (非腫瘍性全能性様細胞Muse細
胞において、let-7マイクロ RNAはエネルギー代謝調節を介して増殖制御する)                                 
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 Multilineage-differentiating stress enduring (Muse) cells are pluripotent-like adult stem cells reside 
in connective tissue of various organs and the bone marrow. When tissue is damaged, despite stresses, 
Muse cells migrate to the damaged site, proliferate, integrate and differentiate spontaneously into cells 
compatible to the tissue to repair. During these processes, the proliferation should be tightly regulated as 
needed by the environmental signals, without any possibility of developing tumor cells. Here, we found 
that let-7 microRNA is expressed originally at a lower level in Muse cells, and further suppression of let-7 
in Muse cells accelerated their proliferation. The pluripotency and non-tumorigenicity of Muse cells were 
maintained even after Let-7 suppression, suggested both in in vitro and in vivo, and accelerated tissue 
repair effects in the diabetic skin defect model mice. Overexpression of Lin28A/B, which are known 
inhibitors of let-7 in ES cells, however, did not show similar preferable phenotypes in Muse cells, but 
showed replicative senescence and proliferation defect. The next generation sequencing analysis revealed 
that expression of genes related to mitochondrial oxidative phosphorylation was significantly upregulated. 
The shift of energy metabolism towards oxidative phenotype was confirmed by high oxygen consumption 
rate in let-7-suprresed Muse cells. Collectively, in Muse cells, one microRNA family let-7 could modulate 
the global gene expression programs related with energy metabolism, and change oxidative-glycolysis 
phenotype. The results would contribute to the better understanding of the in vivo regulation of adult stem 
cells, and also to the development of future cell-based therapy with improved therapeutic potential. 
 
